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Abstract 
 
The first aim of this study is to define soft sequential compact metric spaces and to investigate 
some important theorems on soft sequential compact metric space. Second is to introduce 

~
 net and totally bounded soft metric space and study properties of this space. Third is to 
define Lebesque number and soft uniformly continuous mapping and investigate some 
theorems in detail.  
    
 
Keywords: soft set, soft sequential compact, totally bounded, soft uniformly continuous 
mapping. 
 
 
1. Introduction 
 
Many practical problems in economics, engineering, environment, social science, medical 
science etc. cannot be dealt with by classical methods, because classical methods have 
inherent difficulties. The reason for these difficulties may be due to the inadequacy of the 
theories of parameterization tools. Molodtsov [12] initiated the concept of soft set theory as a 
new mathematical tool for dealing with uncertainties. Maji et al. [10] gave some operations on 
soft sets. Maji et al. [9] introduced some results on an application of fuzzy-soft-sets in 
decision making problem.  
M. Shabir and M. Naz [13] presented soft topological spaces and they investigated some 
properties of soft topological spaces. Later, many researches about soft topological spaces 
were studied in [7,8,11,13,14,15,16]. In these studies, the concept of soft point is expressed by 
different approaches. In the study we use the concept of soft point which was given in [4,14].  
Recently in [4,5] S. Das and S. K. Samanta introduced a different notion of soft metric space 
by  using a different concept of soft point and investigated some basic properties of these 
spaces. 
 
In the present paper, we first give, as preliminaries, some well-known results in soft set 
theory. We define soft sequential compact metric spaces and investigate some important 
theorems on soft sequential compact metric space. We also introduce 
~
 net and totally 
bounded soft metric space and study properties of this space. Sequential compactness can be 
expressed by totally boundedness. Finally, we define Lebesque number and soft uniformly 
continuous mapping and investigate some theorems in detail. 
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  2. Preliminaries 
 
Throughout this paper, X  refers to an initial universe, E  is the set of all parameters for X . 
 
Definition 2.1. ([12]) A pair  AF,  is called a soft set over U , where F  is a mapping given 
by  UPAF : . 
In other words, the soft set is a parameterized family of subsets of the set U . For ,A  
 F  may be considered as the set of  elements of the soft set  AF, , or as the set of 
 approximate elements of the soft set.  
According to this manner, a soft set  AF,  is given as consisting of collection of 
approximations: 
    AFAF   :, . 
Definition 2.2. ([10]) For two soft sets  AF,  and  BG,  over U ,  AF,  is called a soft 
subset of  BG,  if 
  BAi  , and 
    FAii ,  and  G  are identical approximations. 
This relationship is denoted by    BGAF ,,
~
 . Similarly,  AF,  is said to be a soft superset 
of  BG, , if  BG,  is a soft subset of  AF, . This relationship is denoted by    BGAF ,,
~
 . 
 
Definition 2.3. ([10]) Two soft sets  AF,  and  BG,  over U  are said to be soft equal if 
 AF,  is a soft subset of  BG,  and  BG,  is a soft subset of  AF, .   
 
Definition 2.4. ([10]) The intersection of two soft sets  AF,  and  BG,  over U  is the soft 
set   CH , , where BAC   and C ,       GFH  . This is denoted by 
     CHBGAF ,,,
~
 . 
 
Definition 2.5. ([10]) If  AF,  and  BG,  are two soft sets, then  AF,  AND  BG,  is 
denoted    BGAF ,,  .    BGAF ,,   is defined as  BAH , , where 
        BAGFH   ,,, . 
 
Definition 2.6. ([10])The union of two soft sets  AF,  and  BG,  over U  is the soft set, 
where BAC   and C , 
 
 
 
   







BAGF
ABG
BAF
H




,
 if,
 if,
. 
This relationship is denoted by      CHBGAF ,,,
~
 . 
 
Definition 2.7. ([11]) The complement of a soft set  AF,  is denoted by  ,
c
F A  and is 
defined by  , ( , ),
c cF A F A  where  :cF A P X  is a mapping given by 
( ) ( ),  cF X F A      .  
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Definition 2.8. ([3]) Let  be the set of real numbers and B( )  be the collection of all non-
empty bounded subsets of  and E taken as a set of parameters. Then a mapping 
: ( )F E B  is called a soft real set. It is denoted by ( , )F E . If specifically ( , )F E  is a 
singleton soft set, then identifying ( , )F E  with the corresponding soft element, it will be 
called a soft real number and denoted , ,r s t  etc. 
0 ,1  are the soft real numbers where 0(e) 0,1(e) 1   for all e E , respectively. 
 
Definition 2.9. ([3]) For two soft real numbers  
(i) r s if     ,r e s e for all e E ; 
(ii) r s if     ,r e s e for all e E ; 
(iii) r s if     ,r e s e for all e E ; 
(iv) r s if     ,r e s e for all e E . 
 
Definition 2. 10. ([4,14]) A soft set ( , )P E over X is said to be a soft point if there is exactly 
one e E , such that  (e)P x  for some x X  and  (e ) , / .P e E e     It will be 
denoted by ex . 
 
Definition 2.11. ([4,14]) Two soft point ,e ex y   are said to be equal if e e  and ( ) ( )P e P e
  
i.e., x y . Thus e ex y x y    or e e . 
 
Proposition 2.12. ([14]) The union of any collection of soft points can be considered as a soft 
set and every soft set can be expressed as union of all soft points belonging to it; 
( , )
( , )
e
e
x F E
F E x

 .  
Definition 2.13.([13]) Let   be the collection of soft sets over X , then   is said to be a soft 
topology on X  if  
(1) , X  belong to   
(2) the union of any number of soft sets in   belongs to   
(3) the intersection of any two soft sets in   belongs to  . 
 
The triplet  EX ,,  is called a soft topological space over X.  
 
Definition 2.14. ([8]) Let  EX ,,  be a soft topological space over X . Then soft interior of 
 ,F E , denoted by  ,F E , is defined as the union of all soft open sets contained in  ,F E .  
 
Definition 2.15. ([8]) Let  EX ,,  be a soft topological space over X . Then soft closure of 
 ,F E , denoted by  ,F E , is defined as the intersection of all soft closed super sets of 
 ,F E .   
 
Definition 2.16. ([7]) Let  EX ,,  and  EY ,,   be two soft topological spaces, 
   EYEXf ,,,,:    be a mapping. For each soft neighborhood  EH ,  of   ,ef x E , if 
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there exists a soft neighborhood  ,F E of ( , )ex E  such that     , ,f F E H E  , then f  is 
said to be soft continuous mapping at ( , )ex E  . 
If f  is soft continuous mapping for all ( , )ex E , then f  is called soft continuous mapping. 
 
Let X  be the absolute soft set i.e.,   ,F e X e E   , where  ,F E X and ( )SP X  be the 
collection of all soft points of X  and *( )E  denote the set of all non-negative soft real 
numbers.  
 
Definition 2.17. ([4]) A mapping 
*: ( ) ( ) ( )d SP X SP X E  , is said to be a soft metric on 
the soft set X  if d satisfies the following conditions: 
(M1) 
1 2
( , ) 0e ed x y  for all 1 2, ,e ex y X  
(M2) 
1 2
( , ) 0e ed x y  if and only if 1 2 ,e ex y  
(M3) 
1 2 2 1
( , ) ( , )e e e ed x y d y x  for all 1 2, ,e ex y X  
(M4) For all 
1 2 3
, ,e e ex y z X , 1 3 1 2 2 3( , ) ( , ) ( , )e e e e e ed x z d x y d y z  . 
The soft set X  with a soft metric d  on X  is called a soft metric space and denoted by 
( , , )X d E . 
 
Definition 2.18. [5] Let ( , )( ) ( )F E S X  , then the collection of all soft elements of 
( , )F E will be denoted by ( , )SE F E . For a collection B of soft elements of X , the soft set 
generated by B is denoted by ( )SS B . 
 
Definition 2.19. [5] A mapping 
*: ( ) ( ) ( )d SE X SE X E  , is said to be a soft metric on the 
soft set X  if d satisfies the following conditions: 
 
(M1)
  
( , ) 0d x y  for all , ,x y X  
(M2) ( , ) 0d x y  if and only if ,x y  
(M3) ( , ) ( , )d x y d y x  for all , ,x y X  
(M4) For all , ,x y z X , ( , ) ( , ) ( , )d x z d x y d y z  . 
The soft set X  with a soft metric d  on X  is called a soft metric space and denoted by 
( , , )X d E . 
 
Note 2.20. The metric defined in the definition 2.18 is different from the metric given in the  
definition 2.19 interms of the soft point concept. In this study we use the metric that is given 
in the definition 2.18. 
 
Definition 2.21. ([4]) Let  , ,X d E  be a soft metric space and   be a non-negative soft real 
number.  ( , ) : ( , ) ( )e e e eB x y X d x y SP X       is called the soft open ball with center 
ex  and radius   and  [ , ] ; ( , ) ( )e e e eB x x X d x y SP X     is called the soft closed ball 
with center ex  and radius .  
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Definition 2.22. ([4]) Let  ,n nx be a sequence of soft points in a soft metric space  , ,X d E . 
The sequence  ,n nx is said to be convergent in  , ,X d E if there is a soft point y X   such 
that  , , 0nd x y    as n . 
This means for every 0  , chosen arbitrarily,   a natural number ( )N N  ,such that 
 ,0 ,nd x y     , whenever n N . 
 
Theorem 2.23. ([4]) Limit of a sequence in a soft metric space, if exist is unique. 
 
Definition 2.24. ([4]) (Cauchy Sequence). A sequence  ,n nx of soft points in  , ,X d E is 
considered as a Cauchy sequence in  X if corresponding to every  0, m N    such that 
 , ,, , ,i jd x x i j m     ,i.e.,  , ,, 0 as ,i jd x x i j    . 
 
Definition 2.25. ([4]) (Complete Metric Space). A soft metric space  , ,X d E
 
is called 
complete if every Cauchy Sequence in X converges to some point of X . The soft metric 
space  , ,X d E is called incomplete if it is not complete. 
 
Definition 2.26. ([16]) Let  , ,X E be a soft topological space and W X  
(1) A family   :A iC F i J  of open soft sets is called an open cover of X, if it satisfies 
( )i J A iF E  , for each e E . A finite subfamily of a soft open cover 
  :A iF i J of  W  is called a finite subcover of   :A iF i J . 
(2) W is called soft compact if every soft open cover of W has a finite subcover. 
 
 
3. Compact sets on soft metric spaces 
 
 
In this section, we study some important properties of soft metric spaces. 
 
Definition 3.1. Let 





EdX ,,
~~
 be a soft metric space. 





EdX ,,
~~
 is called soft sequential 
compact metric space if every soft sequence has a soft subsequence that converges in 
~
X . 
 
 
In the following, we give relations between sequential compactness of parameter metric 
spaces and soft sequential compactness of soft metric spaces. 
 
Proposition 3.2. If 





EdX ,,
~~
 is a soft sequential compact, then  edX ,  is sequential 
compact, for each Ee . 
 6 
Proof. Let 





EdX ,,
~~
 be a soft sequential compact and  nnx  be any sequence in  edX , , for 
each Ee . By using the sequence  nnx , soft sequence  nnex  is obtained in 





EdX ,,
~~
. Then 
there exists a soft subsequence as  
n
n
e
kx . Hence subsequence  knx  converges in  edX , .      
 
The converse of the Proposition 3.2 above may not be true in general. This is shown by the 
following example. 
 
Example 3.3. Let  1,0,  XE  and consider the soft metric   yxeeyxd ee ,
~
, 
where   is natural number set. It is clear that  edX ,  is sequential compact, for each Ee . 
However, soft sequence 
nn
n












2
1
 does not have a convergent soft subsequence in 





EdX ,,
~~
. 
 
Proposition 3.4. Let 





EdX ,,
~~
 be a soft metric space. 





EdX ,,
~~
 is soft sequential compact if 
and only if every infinite soft set  EF,  has a soft cluster point. 
 
Proof.   Let  EF,  be infinite soft set and  nenx  be a soft sequence in  EF, . Then  
n
en
x  
has a convergent soft subsequence as  k
kn
n
ex . Assume that  k
kn
n
ex  converges to a soft point 0ez . 
Since    EFzBxzB enee k
kn
,,,
~~
00












  , 
0e
z  is a soft cluster point in  EF, . 
 : Let  
n
n
en
x  be an arbitrary soft sequence. If the sequence is finite, then fixed convergent 
subsequence  of soft sequence  can be found . Let    EFx
n
n
en
, , then we say that  
n
n
en
x  is a 
soft set. According to condition, this soft set has a soft cluster point as 
0e
z . Since   
  





EFkzB e ,,
~
0
, 
we choose   EFkzBx e
n
e
k
kn
,,
~
0






 , for each 
~~
0k . Thus the soft subsequence  k
kn
n
ex  
converges to 
0e
z . 
 
Definition 3.5. Let 





EdX ,,
~~
 be a soft metric space, S  be a soft set of soft points. If the 
condition 
Sx
e
e
xBX








~~
,  is satisfied, then S  is said to be a soft 
~
 net in 





EdX ,,
~~
. 
 
Definition 3.6. Let 





EdX ,,
~~
 be a soft metric space. If there exists a finite 
~
 net of 






EdX ,,
~~
, for each 
~~
0 , 





EdX ,,
~~
 is said to be totally bounded. 
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Lemma 3.7. Let 





EdX ,,
~~
 be a totally bounded soft metric space, A  be an infinite soft set. 
Then there is an infinite  soft set AB  such that  
~~
Bd , for each 
~~
0 . 
Proof. Let 
~~
0  be arbitrary. Since 





EdX ,,
~~
 is totally bounded, there exists a finite 
~
3

net 
as  neee nxxxH 121 ,...,,
21 . Then since 
n
i
i
ei
xBX
1
~~
,







  , AxBA
n
i
i
ei









1
~~
,  is obtained. For 
ni 1 , at least one of the soft sets AxBA
n
i
i
ei









1
~~
,  must have infinite elements. If we 
denote this set by B , it is clear that  
~~
Bd . 
 
Theorem 3.8. Let 





EdX ,,
~~
 be a soft metric space. 





EdX ,,
~~
 is totally bounded if and only 
if every soft sequence has a Cauchy soft subsequence in .X  
Proof.   Let 





EdX ,,
~~
 be totally  bounded and  
n
n
en
x  be any soft sequence. If the soft 
sequence  
n
n
en
xA   is finite, the proof is completed. Assume that  
n
n
en
xA   is infinite. From 
the Lemma 3.7, there exists an infinite  soft set AB 1  such that  
~
1
~
1Bd . We choose 
number 1n  such that 1
1
1
Bx
n
en
 . If we apply Lemma 3.7 to 1B , we obtain an infinite 12 BB   
such that  
~
1
~
2
1
Bd . Here we take the number 12 nn   such that 2
2
2
Bx
n
en
 . Thus we get soft 
subsequence  k
kn
n
ex .  
Now, let us show that the sequence  k
kn
n
ex  is a Cauchy soft subsequence. For arbitrary 
~~
0 , 
we choose number 
~
0k  such that 
~
~
0
1

k
. Then since 
0
, k
n
e
n
e Bxx
m
mn
k
kn
 , for each 0, kmk  , 
 
~
~
0
~ 1
, 
k
xxd m
mn
k
kn
n
e
n
e  
is satisfied. This means that  k
kn
n
ex  is Cauchy soft subsequence. 
  Assume that 





EdX ,,
~~
 is not totally bounded soft metric space. That means, 





EdX ,,
~~
 
has not finite 0
~
 net, for some 
~
0
~
0 . Let 
~
1
1
Xxe   be an arbitrary soft point. Then there can 
be found a soft point 
~
2
2
Xxe   such that  
~
0
21
~
21
, ee xxd . Since the soft set  21
21
, ee xx  is not 
0
~
 net, there is a soft point 
~
3
3
Xxe   such that 
   
~
32
~~
0
31
~
3231
,,, oeeee xxdxxd   . 
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Thus we constitute a soft sequence  kekx  such that  
~
0
~
, je
i
e ji
xxd , for all ji, . It is clear that 
 kekx  has not a Cauchy soft subsequence which  contradicts the fact  that every soft sequence 
has a Cauchy soft subsequence given in assumption. 
 
Theorem 3.9. Let 





EdX ,,
~~
 be a soft metric space. 





EdX ,,
~~
 is soft sequentially compact 
metric space if and only if 





EdX ,,
~~
 is soft complete and soft totally bounded. 
Proof.   Let 





EdX ,,
~~
 be a soft sequentially compact metric space. Then every soft 
sequence  nenx  has a soft subsequence that converges in 
~
X . Since the soft subsequence is a 
Cauchy sequence, then by Theorem 3.8, 





EdX ,,
~~
 is totally bounded. If  nenx  is a Cauchy 
soft sequence in 





EdX ,,
~~
 and  nenx  has a convergent soft subsequence, then it is also 
convergent. 
  Let 





EdX ,,
~~
 be a soft complete and totally bounded metric space and  nenx  be an 
arbitrary soft sequence. Since 





EdX ,,
~~
 is totally bounded,  nenx  has a Cauchy soft 
subsequence. Since 





EdX ,,
~~
 is soft complete, the Cauchy soft subsequence converges. Then 






EdX ,,
~~
 is soft sequentially compact metric space.    
 
Definition 3.10. Let 





EdX ,,
~~
 be a soft metric space and a family U   be a soft open cover of 
the space 





EdX ,,
~~
. A number 
~~
0  is called Lebesque number of U , if there exists 
  UEF ,  such that  EFxB e ,,
~






 , for all soft point 
~
Xxe  .  
 
Proposition 3.11. If 





EdX ,,
~~
 is a soft sequentially compact metric space then every soft 
open cover from 
~
X  has a Lebesque number.  
Proof. Assume that soft open cover U  has not a Lebesque number. Then for any
~
n , there 
exists 
n
en
x , for each   UEF , , where  EF
n
xB nen ,
1
,
~









 is not satisfied. Thus we obtain a 
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soft sequence  nenx  satisfying above condition. Since 





EdX ,,
~~
 is soft sequentially compact 
metric space, the soft sequence  nenx  has a soft subsequence  kkn
n
ex  converging to ex . Let 
  UEFxe  , . Since  EF,  is soft open set, there is soft open ball 







 ~
2
,
m
xB e  such that 
 EF
m
xB e ,
2
,
~









. Also since the soft subsequence  k
kn
n
ex  converges to ex , there is a number 
0k , such that 









~
2
,
m
xBx e
n
e
k
kn
, whenever 0kk  . We take the number 0kk   as mnk  . Then  
  UEF
m
xB
n
xB e
k
n
e
k
kn


















,
2
,
1
,
~~
 
is obtained and this  contradicts with the choice of the soft point k
kn
n
ex .  
 
Theorem 3.12. Let 





EdX ,,
~~
 be a soft metric space. Then the following statements are 
equivalent: 
a) 





EdX ,,
~~
 is soft compact. 
b) 





EdX ,,
~~
 is sequentially compact. 
Proof. a b  Let 





EdX ,,
~~
 be a soft compact metric space. Consider 





EdX ,,
~~
 is not a soft 
sequentially compact metric space. Then there is an infinite soft set 
~
A  which does not have a 
cluster point in 





EdX ,,
~~
. Thus, there is a soft number 
ex
r  such that    exe xArxB e 
~
, , for 
all 
~
Axe  . A family   
c
Axxe
ArxB
e
e
~
~, 

 is a soft open cover in 





EdX ,,
~~
 and this soft open 
cover has not a finite soft subcover. But this implies 





EdX ,,
~~
 is not soft compact, which is a 
contradiction. 
b a  Let 





EdX ,,
~~
 be a soft sequentially compact and U  be any soft open cover in 






EdX ,,
~~
. Then by Proposition 3.11, U  has a Lebesque number 
~~
0 . Since 





EdX ,,
~~
 is 
totally bounded, 





EdX ,,
~~
 has finite 
~
3

net as  neee nxxx ,...,,
21
21
. For each nk ,...,2,1     
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~
~~
~
3
2
3
, 




















k
ek
xBd  
is satisfied. Then we obtain a soft set   UEFxB k
k
ek









,
3
,
~

. Since 
 
n
k
k
n
k
k
e EFxBX k
11
~
~
,
3
,












, 





EdX ,,
~~
 is a soft compact metric space.   
 
Definition 3.13. Let 





1
~
1
~
,, EdX  and 





2
~
2
~
,, EdY  be two soft metric spaces. The mapping 
  











2
~
2
~
1
~
1
~
,,,,:, EdYEdXf   is called soft uniformly continuous mapping if given any 
~~
0 , there exists a 
~~
0  (
~
  depending only on 
~
 ) such that for any soft point 
~
, Xyx ee   
when  
~ ~
1 ,e ed x y    satisfied then         
~~
2 ,  ee yfxfd .          
 
Proposition 3.14. If   











2
~
2
~
1
~
1
~
,,,,:, EdYEdXf   is soft uniformly continuous mapping, 
then     ee dYdXf 21 ,,:   is uniformly continuous mapping, for each Ee . 
Proof. The proof is straightforward.  
 
The converse of the Proposition 3.14. above may not be true in general.  
 
Theorem 3.15. If   











2
~
2
~
1
~
1
~
,,,,:, EdYEdXf   is soft continuous mapping and 






1
~
1
~
,, EdX  is soft sequentially compact metric space, then  ,f  is soft uniformly 
continuous mapping.    
Proof. Since 





1
~
1
~
,, EdX  is soft sequentially compact metric space, it is also soft compact 
metric space. For any 
~~
0 , since  ,f  is soft continuous,  for any soft point ex  there exists  
a soft number  
~~
0ex   such that for every  soft point ey   that satisfies the condition  
   eee xyxd
~~
1 2,   we have         
~
~
2
2
,

 ee yfxfd . Then the family 
 
~
~
,
Xx
ee
e
xxBU












   is a soft open cover in 





1
~
1
~
,, EdX . Since 





1
~
1
~
,, EdX  is soft compact, 
this soft open cover has a finite soft subcover as    

















 n
e
n
eee nn
xxBxxB
~
1
~
1 ,,...,,
11
 . We take  
 11 
   






 nee nxx
~
1
~~
,...,min
1
 . 
Now consider only two soft points 
~
, Xzy ee   such that  
~~
1 , ee zyd . Assume that 
  nixxBy ieiee ii 




 1,,
~
 . Then    ieiee ii xxyd
~~
1 ,   and    
         ieieieeeeiee iiii xxxydyzdxzd
~~~~
1
~
1
~
1 2,,,     
is satisfied. Since  ,f  is soft continuous at soft point ieix , 
        
~
~
2
2
,

 ie
i
e xfyfd  and         
~
~
2
2
,

  ie
i
e xfzfd . 
Thus  
                          
~~
2
~
2
~
2 ,,,    ee
i
e
i
eee
zfxfdxfyfdzfyfd
ii
. 
As a result ,  ,f  is a soft uniformly continuous mapping.   
 
 
5. Conclusion 
 
The soft set theory was proposed by Molodtsov offers a general mathematical tool for dealing 
with uncertain and vague objects. Many researchers have contributed towards the 
topologization of soft set theory. This study contributes some important theorems on soft 
sequential compact metric spaces. Later we give the concepts of 
~
 net and totally bounded 
soft metric space. We continue to investigate  some important properties of totally bounded 
soft metric spaces. Finally we introduce the concepts of Lebesque number and soft uniformly 
continuous mapping and investigate some theorems in detail.  
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